Introduction
Periodontitis is a chronic inflammatory disease of multifactorial etiology. Although the presence of Gram-negative anaerobic species is essential in the initiation of periodontal destruction, many environmental and genetic factors could perpetuate the progression of the disease.
The genetic influence plays a key role in determining the host susceptibility to periodontal destruction. [1] Vitamin D has an important role in bone formation and preservation. [2] Several epidemiological studies have reported positive associations between osteoporosis or low bone density and alveolar bone and tooth loss, which suggests that poor bone quality is a risk factor for developing periodontal disease. [3] [4] [5] Recent findings suggest that the pathway involving bone mineral density (BMD) mediated effects is important for the development of periodontitis. [6] The vitamin D receptor (VDR) is involved in a variety of biological processes, such as bone metabolism and modulation of the immune response, in which it functions as a vitamin D3-dependent transcription factor. [7] Vitamin D influences the development of periodontal disease through both immunomodulatory effects and an effect on BMD. [8, 9] It is clear that mutations in functionally critical areas of the VDR gene can have profound effects on mineral metabolism and BMD. [10, 11] Many association studies have shown conflicting results of the relationship between VDR polymorphisms and susceptibility to aggressive and chronic periodontal disease. [12] The Dravidian ethnicity comprises of the people (Tamil, Malayalam, Telugu and Kannada) in the southern part of India. The Dravidian race is a genetically distinct race among the populations of Indian subcontinent. [13, 14] To the best of our knowledge, there are no published data comparing the association of VDR gene polymorphisms with periodontitis in Dravidian ethnicity. Thus, the aim of the present study was to compare the association of VDR gene polymorphism with chronic periodontitis (CP) in Dravidian ethnicity.
Materials and Methods
This study employed a cross-sectional design involving individuals from the southern part of India belonging to female-31) with the mean age of 38.39 ± 6.47. The CP patients were recruited based on the criteria of American Association of Periodontology (AAP)-1999. [15] The control group contained 60 periodontally healthy subjects (male-33; female-27) with the mean age of 37.04 ± 5.16.
A detailed history of dental treatments, family history of periodontal diseases, smoking habits as well as general health concerns were obtained from the subjects. Except for the presence of periodontitis, the patients included in this study were systemically healthy. Smokers, pregnant or lactating mothers, immunocompromised individuals, subjects who underwent any periodontal therapy within the past 6 months were excluded from this study. Both patients and the control subjects belong to Dravidian ethnicity; others were excluded from this study. The study got approval from institutional ethical committee and Informed consent was obtained from all subjects.
Sample collection and deoxyribonucleic acid extraction
A volume of 5 ml of venous blood was collected by vein puncture and dispersed into a sterile tube containing a pinch of ethylene diamine tetra acetic acid (EDTA).
It was mixed thoroughly to avoid clot formation. DNA isolation was performed according to the modified Miller et al. 1998 protocol. [16] Polymerase chain reaction and restriction endonuclease digestion 
Statistical analysis
All statistical analyses were performed using the Statistical Package for the Social Sciences Version 11
for Windows (SPSS Inc., Chicago, IL). The distributions of genotypes and allele frequencies in the disease and control groups were compared using the Chi-squared test. The risk associated with individual alleles or genotypes was calculated as the odds ratio (OR) with 95% confidence intervals (95% CI). Statistical significance in all tests was determined at P < 0.05.
Results
The clinical characteristics of the subjects in CP and control groups are shown in Table 1 . The genotype and allele frequencies of the groups are shown in Table 2 .
The genotype frequency of VDR TaqI polymorphisms was consistent with Hardy-Weinberg equilibrium.
Our study results showed that the prevalence of homozygous and heterozygous mutant genotypes In our study smokers were excluded, because smoking is a major risk factor for periodontitis. Our study results
showed that the Tt and tt genotype were more prevalent in CP patients compared with the control group and whereas TT genotype had a higher frequency in the healthy control group. There was a significant association of Tt and tt genotype with CP with P value equal to 0.04 and 0.015 respectively. There was also significant association of TT versus Tt + tt genotype and CP with P value equal to 0.02.
The frequency of the TaqI allele was significantly different in the CP patients and controls in our study.
de Brito Júnior et al. reported that patients with t allele were 2.4 times more susceptible to periodontal disease than patients who lacked this allele. Our study results
were in accordance with that of de Brito Júnior et al. [17] Another study performed with a Japanese population showed a significant correlation between VDR TaqI genotypes and CP. [18] However, Sun et al. determined genotypes of the TaqI VDR gene in 24 cases of CP, 37 cases of early-onset periodontitis and 39 healthy controls and found no difference in the distribution of VDR TaqI genotypes between CP patients and controls. [19] Our results were different from that of Sun et al. The t allele of the TaqI polymorphism had a higher frequency of occurrence in Caucasians and Asians (43 and 8%, respectively). [12] In our study, t allele had a higher frequency of occurrence in chronic periodontitis group compared with the healthy group. This is a distinct 
